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OBSERVATIONS
Rational control of disease rests upon reliable diagnoses. To obtain these in the diarrheal diseases, a revision is needed of the prevailing concept of the clinical characteristics which warrant a consideration of Shigella infections. In our clinical series of 555 proven positive cases, the most frequent manifestation was a " simple diarrhea." The classical bloody mucoid stools were notably infrequent; indeed, these scarcely entered into the clinical picture of Sonne, Schmitz, or mild Flexner infections, and were not a prominent feature in severe Flexner cases. Also the onset was marked quite frequently by a prominent fever but only mild enteric symptoms, suggesting " flu " rather-than dysentery. The of the missed diagnoses. A designation referable to etiology and freed of its present misleading clinical implications would be preferable. We therefore use and recommend the name "shigellosis " for all infections due to pathogenic Shigellae. Thus shigellosis is to be thought of as a possible, and in many areas as the most probable, diagnosis in the common variety of acute endemic diarrhea and in an uncertain proportion of cases so loosely designated " intestinal flu."
The manifestations of shigellosis vary widely. In the young the illnesses are frequently grave, occasionally fulminating, whereas in older children and adults the disorders are usually mild.
Furthermore, in the young, Shigella infection ordinarily results in definite illness, while in older children, adolescents, and adults very mild disorders and subclinical infections are much more common than significant clinical disease. Furthermore, regardless of age of the patient or severity of the disease, infection usually persists beyond clinical recovery. The duration of the convalescent' carrier state is commonly three to four times that of the total duration of symptoms. For control, due attention must be given to carriers, convalescent and passive, and L5031 to cases with disturbances of little clinical significance.
Shigellae may be spread in various ways; the relative importance of these must be weighed in formulating control procedures. We found no evidence, in our own experience, which suggested water-borne infection.
Milk was notably free of suspicion, since the poor, who suffer most from diarrheal diseases, generally purchase the less expensive canned or dried product. There was some evidence of spread through contaminated food, but this appeared of minor rather than major importance. Where it did occur, usually multiple carriers were found among the food handlers and kitchen helpers. The disease and flies did thrive under similar conditions. Still, cultural evidence suggested that flies rarely harbor viable Shigellae. We isolated this organism from flies only once in repeated trials. In contrast we recovered these pathogens with comparative ease from the fingers or from under the finger nails of known cases and carriers. Considering all evidence we are of the opinion that Shigellae are transported from group to group through the movement of infected individuals. Within the household and in other groups living together the organisms are most commonly passed from person to person through direct or indirect contact. Among institutional inmates the negative evidence excluding other channels of spread was strikingly clear in several outbreaks. Hence the control of infected individuals (including personal cleanliness) is of much greater importance in the prevention of bacillary dysentery than has been believed.
Explosive epidemics of shigellosis suggesting a common source and single exposure are rare. Ordinarily, an epidemic starts with sporadic infections which gradually become more numerous, the early cases preceding the recognized outbreak by 2 to 4 weeks or more. The total prevalence, which increases gradually, usually reaches a level of between 10 and 33 per cent, Total incidence of primary attacks. (clinical and subclinical) in unmodified outbreaks may approach 100 per cent and counting reinfections has gone even beyond this. Clinical cases, which are most numerous early in the outbreak, decline promptly following the peak of the epidemic, but the total prevalence decreases slowly because of persisting convalescent and passive carriers. The duration of an unmodified outbreak is weeks rather than days. Obviously, throughout this prolonged period a rich source for the spread of infection is maintained. The slow evolution of Shigella epidemics provides the need and the opportunity for the application of control measures.
LABORATORY PROCEDURES
The advances here have resulted in a simplication of bacteriological technics and a marked increase in the reliability of cultural tests. The development and introduction of the highly selective media which grow the enteric pathogens while inhibiting almost all the nonpathogens was of major importance. Earlier we used desoxycholate-citrate agar, now we employ S. S. (ShigellaSalmonella) agar which has grown satisfactorily all strains of Shigellae encountered. In the study of known Shigella outbreaks this culture medium only is used for primary plating. A heavy fecal inoculation may and should be employed; to obtain this the usual cotton-tipped applicator coated with feces is satisfactory. This makes it convenient and practicable to collect specimens by rectal swabs and to inoculate the plate directly by "painting" the entire surface of the agar with the swab. The device for taking the rectal swab which we recommend is a small rubber tube large enough to contain the cotton-tipped applicator. The distal end is cut on a bevel and its external surface is -lubricated before use. The applicator alone can be used for infants; in adults, also it may be inserted with little discomfort if the cotton tip is moist. The collection of fecal material for culture by this method involves only the skill required in taking rectal temperatures. The whole procedure is so simple that the responsibility for obtaining and plating of cultures can be entrusted (following instruction and demonstration) to a nurse, attendant, or technician.
This procedure opens a new approach to control. It is now practicable to culture large numbers of individuals for the identification of carriers of .Shigellae. The plates, prepared and numbered, the sterile swabs, lubricant, and record sheets are taken from the laboratory to the group to be cultured.
There the responsibility is divided, one person taking the swabs, a second inoculating plates, a third writing names and culture numbers, and one or more preparing the patients. When the latter are ambulatory, cultures are taken at one place, the patients coming in line, bending over while the swab is being obtained, and leaving by a separate exit. If the work proceeds smoothly, cultures can be taken at about the rate of 200 Early diagnosis and specific therapy are of particular importance when the case is the initial infection in a susceptible group. Adequate attention to such cases and to their contacts is considered of major importance in the prevention of institutional outbreaks. Here we advocate the bacteriological diagnosis of all acute diarrheal disorders which continue for more than 24 hours, or which in the first 24 hours are accompanied by fever or other symptoms. If two or more cases occur within a week in a group having common living quarters, all members of that ward or dormitory should be cultured. Such a program is viewed as practicable when the tests can be done in the institution's own laboratory, or in another one nearby which can function as such.
Kuhns 1 has described a control program for an army service command in which, in addition to strict sanitary measures, he advocates the bacteriological diagnosis of aH cases of diarrhea, and the treatment of positive cases and recognized carriers with sulfonamides. Presumably procedures may be modified to meet the varying needs of military medicine.
Though advocating methods designed to aid in the prevention of outbreaks, we recognize that assistance in control is usually requested after the outbreak is well established. Ordinarily on the first survey at least 10 per cent of the group are proved infected, and this percentage may reach 35 as was found in a military unit in Puerto Rico.
Under this condition the following procedure has been used repeatedly with satisfactory results:
Infected individuals are identified through the immediate examination of all with symptoms and by cultural 507 Vol. 34 These newer procedures cannot replace the established methods designed to prevent the spread of fecal pollution. We join in emphasizing the importance of sanitation and personal cleanliness. However, these additional supplementary methods of control are now available and are most applicable where diarrheal diseases are most troublesome, i.e., in institutional groups and military units. They can be used most simply and we believe most effectively in the prevention of outbreaks. The handling of widely distributed epidemics is more difficult because of the amount of laboratorv work involved. Here the epidemiologist or administrator will need to evaluate the present and potential gravity of the outbreak and adjust control procedures accordingly. CONCLUSIONS 1. The requirements for more effective control of Shigella infections include reliable diagnoses of mild as well as severe cases, a recognition of the role of carriers and more direct attention to the individuals infected.
2. The slow evolution of Shigella outbreaks provides the need and the opportunity for the application of control procedures.
3. Laboratory technics for the identification of Shigellae have been simplified and increased in reliability. 4 . A free use of cultural tests for diagnostic purposes and for the identification of carriers is practicable.
5. Well absorbed sulfonamides, as well as poorly absorbed preparations are effective in Shigella infections, and are recommended.
6. Prompt diagnosis and immediate specific treatment of initial cases and early carriers is advocated for the prevention of outbreaks.
7. In the handling of established outbreaks, cases and carriers may be identified through diagnostic tests and cultural surveys and all discovered infected individuals treated till culturally free of Shigellae.
8. The merits of " mass therapy " with minimal doses of sulfonamides are not yet securely established.
9. These newer control procedures have a proper place among the methods now available for the prevention of Shigella infections, particularly among institutional inmates and in military units.
